Experimental Section
Additional 13 C NMR and IR spectroscopy data for compounds 2-9.
5-(4-fluorophenyltelluro)-6-(phenylselenyl)acenaphthene [Acenap(TeFp)(SePh)] (2): IR (KBr disk)
: v max cm -1 3057w, 2923w, 1872w, 1638w, 1575vs, 1479vs, 1436s, 1408w, 1328s, 1294w, 1249w, 1223vs, 1158s, 1101w, 1069w, 1019w, 841s, 814vs, 737vs, 688s, 666w, 616w, 602w, 572w, 504s, 473w, 413w, 324w; 13 
5-(4-methylphenyltelluro)-6-(phenylselenyl)acenaphthene [Acenap(TeTol)(SePh)] (3): IR (KBr disk)
: v max cm -1 3029w, 2912s, 1872w, 1591w, 1574s, 1475s, 1434s, 1406s, 1328s, 1252w, 1231w, 1209w, 1180w, 1096w, 1058w, 1013s, 839 vs, 797vs, 736vs, 689vs, 603w, 572w, 483s, 455s; 13 C NMR (75. , 3002s, 2935s, 2831s, 2528w, 2485w, 2422w, 2370w, 2274w, 2032w, 1936w, 1883s, 1792w, 1739w, 1627w, 1583vs, 1484vs, 1460vs, 1434vs, 1407vs, 1326vs, 1300s, 1282vs, 1243vs, 1176vs, 1100s, 1065s, 1027vs, 930w, 905w, 842vs, 814vs, 788s, 733vs, 684vs, 604s, 588s, 516s, 476s, 454s, 325w; 13 3045w, 0.22w, 3007w, 2954w, 2919s, 2826w, 2035w, 1888w, 1855w, 1653w, 1591w, 1575vs, 1459vs, 1436vs, 1426s, 1409s, 1329s, 1293s, 1269s, 1243vs, 1174s, 1168s, 1116s, 1101s, 1054s, 1020vs, 999s, 928w, 839s, 812s, 791s, 749vs, 139vs, 714s, 690vs, 669s, 645w, 614w, 602s, 566w, 536w, 493w, 478s, 455w, 440w, 416w; 13 3052w, 2954s, 1657w, 1577s, 1475s, 1437s, 1406s, 1384s, 1332s, 1253s, 1230s, 1110s, 1060s, 843s, 820vs, 737s, 687s, 666s, 605w, 551s, 460w, 277s; 13 C NMR (75. 2954vs, 1867w, 1600w, 1589s, 1577vs, 1553s, 1476vs, 1456s, 1436s, 1407s, 1378s, 1359s, 1328s, 1309s, 1293w, 1251s, 1233s, 1176w, 1162w, 1149w, 1113w, 1100s, 1068s, 1020s, 998s, 933s, 876s, 838vs, 813s, 747s, 731vs, 689s, 667s, 647w, 618w, 605w, 489w, 455 Te (b) solid-state NMR spectra of compound 6, recorded using MAS rates of 5 kHz and 10.5 kHz, respectively. The values quoted correspond to the isotropic chemical shift. The presence of an as yet unidentified impurity is observed in both spectra (indicated by *). (5) 
Solid-State NMR Experimental Details

Computational Analyses
Starting from the coordinates from X-ray crystallography, geometries were fully optimized in the gas phase at the B3LYP level 3 using the Stuttgart-Dresden (SDD) effective core potential along with its double zeta valence basis sets for Te 4 (augmented with a set of d-polarization functions with exponent 0.237), 5 Curtis and Binning's 962(d) basis 6 on Se and 6-31G(d) basis elsewhere. Wiberg bond indices 7 were obtained in a natural bond orbital analysis 8 at the same level. This or similar levels have been useful for interpreting experimental findings for peri-naphthalene telluride derivatives. 9 Compound 1 was reoptimised using the PBE0 hybrid functional. 10 A fine integration grid (75 radial shells with 302 angular points per shell) was used throughout. These computations were performed using the Gaussian 09 program.
11
Indirect spin-spin coupling constants (SSCCs) were computed 12 at the BP86 13 level for the B3LYP minima (for 1, also at the PBE0 10 level using the PBE0 structure 14 ) with the relativistic zeroth-order regular approximation including spin-orbit coupling (ZORA-SO), 15, 16 together with a TZ2P basis of Slater-type orbitals and a fine integration grid (Integration 6). These calculations were performed with the ADF program. 17, 18 
